Background: To explore the relationship between work, retirement and physical activity. Methods: Crosssectional analyses of data from self-completed questionnaires by 6224 civil servants aged 45-69 years participating in phase 5 of the Whitehall II longitudinal study. Results: There appeared to be a doseresponse relationship between hours worked and the prevalence of physical activity, with a lower prevalence of recommended physical activity amongst participants working full time ($ 30 h/week), higher prevalence rates amongst those working part time (, 30 h/week), and the highest rates amongst participants who were not working at all. Physical activity rates did not increase greatly amongst study participants who had retired from the Civil Service but had gone on to do further full-time work, however, the higher physical activity rates of participants working part time, or not at all, were further enhanced amongst those who had also retired. Conclusions: These findings suggest that full-time work is associated with lower rates of recommended physical activity levels in this cohort of middle-aged whitecollar office workers. Lower grade occupations are also less likely to meet the recommended physical activity levels. While retirement is associated with higher rates of recommended physical activity levels, this benefit is evident amongst those who work part time, or not at all, during their retirement, for whom the benefits of retirement and lower working hours on rates of physical activity appear additive. The frequency of different types of physical activity is associated with different occupational grades, with more sport and gardening being done by the higher occupational grades.Key points
T he low levels of physical activity undertaken by all age groups within the UK population, and the implications for health care expenditure, are causing concern. The recent report by the Department of Health (DOH) (April 2004 ) is trying to raise the worryingly low physical activity rates of this country. 1 The current recommendations for physical activity in the UK are that adults should take part in physical activities of at least moderate intensity for at least 30 minutes on most days (at least 5 days a week). 2 However, in 1998 only 40% of men and 30% of women were meeting these recommended levels of physical activity, 3 far short of the 70% target which the Department of Culture, Media and Sport hopes to achieve by 2020. 4 Survey data suggest that physical activity rates decline with age, 3, 5, 6 and although relatively little work has been done to examine physical activity patterns in older age groups, physical activity rates amongst the over 50s are very similar to those of the general population as a whole, with 31% of men and 34% of women being 'sedentary' (i.e. participating less than once a week in activity lasting for 30 minutes or more of sufficient intensity to produce a health benefit). 7 Nonetheless, the health benefits of physical activity are well documented for all age groups and include the prevention of coronary heart disease (CHD), stroke, diabetes, obesity, blood pressure, osteoporosis and mental health problems. 8 -11 In 1999 the Health Education Authority published a guide targeted at older people and described how maintaining physical activity levels over the age of 50 'may be increasingly important in avoiding, reducing or reversing the physical, psychological and social deterioration which often accompanies advancing age' . These benefits have been well documented by Cooper et al. 12 Some previous research suggests that physical activity levels increase in the first few years following retirement. 13, 14 The English National Fitness Survey (ENFS) 15 reported that 41% of men and 43% women report lack of time as a major barrier to exercise, although this proportion declines with age. The aim of the present study was to explore key determinants of physical activity using data collected during the Whitehall II study of UK civil servants. This cohort includes participants who have retired from the Civil Service, those who are still working and those who have retired and gone on to further paid employment. The analyses focus on the relationship between work, retirement and physical activity.
Methods
The Whitehall II study
The Whitehall II study was set up in 1985 to explore the social gradient in morbidity and mortality within the British Civil Service. The Civil Service was, until recently, the largest employer in the UK and in 1997 (the year in which the majority of data presented in this paper were collected) had over 475 000 employees. 16 Initially 10 308 London-based civil servants, aged 35 -55 years, were recruited for the Whitehall II study. Although most of the workers are office based this was thought to be representative of the British working population as a whole.
Participants have completed questionnaires at five phases of data collection between 1985 and 1999 and this has been described elsewhere. 17 The analyses presented in this paper are based on data collected using self-completed questionnaires at phase 5 of the study, which took place between 1997 and 1999.
Physical activity
Physical activity was measured by asking respondents the 'number of occasions' they had undertaken a range of different activities during the previous four weeks, and the 'total hours spent' on each of these. The physical activities were presented under four main headings, for each of which specific examples were given (i) Sports and games, e.g. football, golf, swimming; (ii) Gardening, e.g. weeding, hoeing or pruning, manual lawn mowing; (iii) Housework, e.g. carrying heavy shopping, cooking, hanging out washing; (iv) Do-it-yourself, e.g. manual car washing, painting/decorating. For each of the four headings, respondents could add one or two other activities not specifically mentioned. In addition, a final category of 'other activities' allowed respondents to add activities not previously covered. A metabolic equivalent (MET) was allocated to each physical activity using the values developed by Ainsworth et al. 18 Each type of physical activity was classified as light (# 3 MET), moderate (.3 -6 MET), or vigorous (.6 MET). For each respondent the total number of hours spent on moderate or vigorous activities was calculated. This was used to identify those whose levels of moderate and/or vigorous physical activity met or exceeded the 1996 recommendations of the UK Department of Health, i.e. 2 1 2 hours or more of moderate/ vigorous physical activity per week.
Explanatory variables
Respondents were asked whether or not they were retired (retirement status) and whether or not they were in paid employment. Respondents who were not in paid employment were asked to classify themselves as: unemployed, housewife/husband, retired, student, long-term sick or other, while respondents who were still in paid employment, whether in the Civil Service or elsewhere, were asked how many hours per week they worked. We were able to calculate who had retired from the Civil Service and who was working (before and after retirement).
Participants were asked to give the date of questionnaire completion and this was divided into season for the preliminary analyses (summer: April -September; winter: October-March). Marital status was assessed by asking whether respondents were married or cohabiting and, if not, whether they were single (never married), widowed, or divorced or separated. Civil Service occupations are stratified into 13 grades. For the purpose of analysis, this grade system was reduced to three categories. Civil Servants working in the high grades (administrative grades) receive salaries within the range of £25,392-£150,000 (1995 rates), Civil Servants working in the middle grades (professional/executive grades) receive salaries in the range of £8602 -£17,182 (1995 rates), and Civil Servants working in the lower grades (clerical/support staff) receive salaries within in the range of, £4995-£13,025 (1995 rates).
Statistical methods
Differences in percentages were assessed using chi-squared tests. Logistic regression models were used to estimate the odds ratios [and 95% confidence intervals (CI)] of achieving recommended physical activity levels according to employment and retirement status. These models allowed the confounding effects of current age and marital status (four categories), month of questionnaire completion (12 categories) and, where necessary, employment grade (three categories) to be controlled.
Results

Sample characteristics
Of the original 10 308 participants, 7270 (71%) returned their questionnaire at phase 5 of the study. Of these, 161 (2%) were excluded because of missing physical activity data and a further 507 (7%) because of missing data on other variables of interest. These excluded subjects were 0.5 years older, more likely to be women and to be employed in the lower grades. Additionally, a further 378 participants (6% of the remaining) were excluded because they had left the Civil Service through retirement on health grounds and/or classified themselves as long-term sick. This left a total of 6224 'healthy' respondents (4500 men and 1724 women) with complete data who were included in the analyses. The age of these respondents ranged from 45 to 69 years old, 50% were aged between 45 and 54, 42% between 55 and 64, and 8% between 65 and 69. The majority of respondents (80%) were married or co-habiting, although this was more common amongst men (86%) than women (63%; P , 0.001). Amongst men, 54% were/had been employed as high grade civil servants, whereas only 21% of the women were/had been (P , 0.001). Over two thirds (68%) of all respondents were still in paid employment, and a similar proportion (64%) were not yet retired. A greater proportion of men (70%) than women (62%) were still working (P , 0.001) and, amongst working participants, more men (87%) than women (81%) worked full time ($30 h/week; P , 0.001). There were no differences in retirement status between men and women.
Types of activities reported and employment grade Table 1 shows the time spent on activities by employment grade. Overall, there was a stronger employment grade gradient in the men compared to the women, with those in the highest grade doing the most activity. The gradient was most pronounced in sports and games and gardening activities, whereas it was reversed for household activities.
Sociodemographic, seasonal and employment-related differences in reported activity Sixty percent of participants reported levels of moderate and/or vigorous physical activity that met or exceeded the DOH 1996 recommendations. Overall, more men (62%) than women (55%) reported taking the recommended amount of physical activity (P , 0.001), reflecting the higher grade distribution in the men. Differences in physical activity rates by all characteristics were less pronounced amongst women than amongst men (see table 2). In both men and women, older respondents were significantly more likely to have reported recommended levels of activity, as were married/cohabiting men when compared to those who were single, divorced or separated (P , 0.001). Significantly more male respondents who completed their questionnaires during the summer (April-September, 67%) reported recommended levels of physical activity than those who returned their questionnaires during the winter (OctoberMarch, 56%; P , 0.001). For women, the proportions reporting the recommended levels of physical activity in summer and winter were similar (56% and 54%, respectively, P ¼ 0.48). Despite these gender-related differences, there were consistent associations between employment grade, working status, retirement status and recommended physical activity levels amongst both men and women (see table 2): a significantly higher proportion of those who were/had been in medium or high grade Civil Service posts displayed recommended physical activity levels, as did respondents who were employed part time (,30 h/week) or not at all, and those who had retired (P , 0.001).
Working status, retirement status and recommended physical activity levels Compared to those working full time ($30 h/week) who had not yet retired, respondents working part-time (, 30 h/week) or not at all, were 1.27 -1.59 times and 2.13 -2.28 times more likely, respectively, to have reported recommended physical 318 European Journal of Public Health Vol. 15, No. 3, 317-322 activity levels, after controlling for age (table 3). After adjusting for age, marital status, month and grade, retired respondents working full time ($ 30 h/week) reported recommended physical activity levels that were slightly higher but not significantly different from those respondents working similar hours who had not yet retired. However, the odds of reporting recommended physical activity levels were consistently higher amongst respondents working part time (, 30 h/week), or not at all, if they had retired. These results were unaffected by adjusting for confounders (marital status, month of questionnaire completion and employment grade).
Employment grade, working status, retirement status and recommended physical activity levels
To explore the relative importance of employment grade in the relationships between working status, retirement status and recommended physical activity levels, table 4 compares the odds of reporting recommended physical activity levels by all three explanatory variables, after adjusting for confounders. In both sexes there was a general tendency across most groups of respondents (whether retired, not retired, working full time, part time or not at all) for those who were/had been employed in lower grade Civil Service posts to report lower physical activity levels. This was most pronounced for respondents who were/had been employed in low grades, who were only 0.24 -0.76 times as likely to have reported recommended physical activity levels as those who were/had been employed in high grades. The one exception to this pattern was among the small numbers of retired women still working full time.
Discussion
We show a dose -response relationship between hours worked and physical activity rates within this cohort of middle-aged office workers: recommended physical activity levels were least common amongst participants working full-time ($30 h/week), but were higher amongst those working part time (, 30 h/week), and highest amongst participants who were not working at all. These results are hardly surprising, given that all of the physical activities included in the analyses took place outside of work, and less time spent working should mean more time available for these physical activities. The principal finding of the present study is that participants in the Whitehall II study took advantage of the extra time to increase their physical activity levels. Furthermore, while physical activity rates did not increase greatly amongst study participants who continued to work full time after they retired, the higher physical activity rates of participants working part time, or not at all, were further enhanced amongst those who had also retired. These findings suggest that the benefits of retirement (in terms of higher physical activity rates) are mainly evident amongst those Work, retirement and physical activity 319 Downloaded from https://academic.oup.com/eurpub/article-abstract/15/3/317/484159 by guest on 20 January 2019 who work part time, or not at all, during their retirement. While this study offers detailed comparative analyses into the physical activity rates of older people, the data presented are crosssectional. Longitudinal analyses would throw further light on which participants actually achieve the recommended levels of physical activity and these analyses will be possible using data from later phases of the Whitehall II study. Meanwhile, in this cross-sectional analysis we found that significantly more men reported recommended physical activity levels than women, while both men and women displayed similar relationships between employment grade, working and retirement status. Some previous studies 19, 20 have found that men were more likely to engage in vigorous sports, while others 12 found, in the age group 55-69, that the decline in exercise was linear for women, whereas for men there was little decline until the age of 70 years. They also found evidence of a gender difference after age 65 when women's recreational activity levels were less than men's.
The current analyses also revealed that, apart from the very small number of retired women working full time, physical activity rates were positively associated with Civil Service employment grade. Our results might reflect the observation from Evenson et al.
14 that those who do the least physical activity at work make the largest gains in physical activity when retired. Given that the civil servants enrolled in the Whitehall II study were predominantly sedentary office workers, these 14 findings would explain why physical activity rates were higher amongst part-time workers, those who were no longer working and those who had retired. Indeed, if participants in high-grade posts were less physically active at work than those in medium or low grade posts, then the findings of Evenson et al.
14 would also explain the grade-related gradient in physical activity rates. However, other studies have shown contrasting results and, although there is no clear consensus, the majority found higher physical activity levels amongst the higher social classes and those with higher educational achievements. 320
21,22
Physical activity can be expensive and costs include membership fees, equipment and clothing. Despite the availability of public sports facilities in most UK towns, access may be a barrier for those who do not have a car and live in areas poorly served by public transport. 12 However, according to the Health Survey for England (HSE) 3 walking is the most common form of exercise done by adults, and walking itself should not incur any substantive costs. Even so, the HSE 3 found that those in higher Work, retirement and physical activity 321 socioeconomic groups are more likely to walk, perhaps because they live in or have access to more desirable areas in which to walk. 23 -25 An alternative explanation for the higher physical activity rates amongst the higher social classes is that confidence in physical activity develops primarily from successful experiences of activity (whether from participation, observation or role models) and an ability to cope with challenges-both of which, Clark 25 argues, are more likely to be found in those from higher socioeconomic groups.
To increase the number of people in all social groups meeting the recommended levels of physical activity in the UK, access to free physical activity (e.g. walking) needs to be improved. Encouragement also needs to be given to those employees approaching retirement to encourage inclusion and maintenance of physical activity in their plans for their retirement.
Conclusion
These analyses have identified a subgroup of older people who achieve the recommended levels of physical activity outside their work. Further research is needed to examine why this group may differ from other groups of more sedentary older people, and how the recommended physical activity levels might be similarly achieved and sustained amongst other groups. The recent DOH report 1 suggesting that physical activity rates might be achieved in small bouts of 10 -15 minutes duration, may encourage more older people to be physically active whether they are working or not.
